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i ] ftj»»ttS3K*©*MS» t . 
SrHMBttai p *> b Btffl * *r a in* 

[3B«©«M«ftIMI] 
[00 0 1] 

[0002] Sfete, Bixri, ^SM©mg§^fflv^r 

Ale J: 9, a*©»H^H-T-fc«C-C|||«fta#i-5& 

[0 0 0 3] 4fc, Sfet»L<rt, HEft-^WB^, 
&l*^<omi!& J i?fr&tl*?&mti: ¥<D%±Z&5lt1-2 ft 

[0004] B«witf*»9-c*<, senA^^ii 

So 

[0 0 0 5] 

*ife**pe>ii-CV^. rftb©&«Sri¥L<<fc&l?L;fci 
<J>(D-mtK B*H#ffg»B2 5 3 3 3 3 9^l^$ 

[0 0 0 6] ts9»U*!JSe>, r©S4-*jSfc-Ctti»c:2o 
©±# ftHHBjfiitfSSrS. 

[0007] *©ji-©ih»&h:, s^^t urs*« 



[ooos] *fc, a*assM-*f Ra«m» 

[0 0 0 9] *2©±4W»SCI4, mSUfcPfc**©* 

[0 0 10] roi3*n«jS4r-*|5»?l!IL.fct>o^ 
#M¥9-2 6 2 2 8 5%rti:ni£BM£ilX^Z>. ifh 

ftirfcioa-^-fstv^t©^*)*. r©*§£-ra:&jf 
msoiRtttf »> d -eft < , ATim^mm^ta if -e 

[ooii] ua>Lfta*?>> rw^fti-tfii^-f^tP^ 

JF^-C-fcixfi, Bm&JSte&ftfe LTiJ^&tfft 6 ft 

i-5rt*BSJhT?#ftv^©-C*>5. ^btc, ftflfrt££ 
^111-5 4, *©»BB«1l!ffltttS*.» 04(c^i-J; 

3K*»ft9, *#a>9ftgit-efcs. ^©a^ii, a# 

»S«r0. 001ml (l^^B'Jy^) gS©» 

a 4 *> <o 6 ^ f ^ftmmo&m* if k <t 

9, «GB«©/J^bt>^rii'C*<5. U*»Uft#«6, ?StT 

r©»*tt;7 9T-C^ftV>L, SHSW/J^fl2tW^ft 

[0 0 12] fet> tt#®mfl£M:. *»JE^«*&iE 
Sril5<S:^-C#ftv>©-C, ittt&Jt^O***^**, a 
jWftif-^fOjg-^L.^-ctftvr t-e&9, ^bictt, a 
■^■iwftS^^- 5 7 y # ^ # v vfc 

ffSSB©/hfflft^+^»cff^ftv^i:V^3R[«jS"C*5. 
[0 0 13] 
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1) ft«A#©ftJtfcttivffc» HKSr»*-Ct5*«fe 

2) mtm\m4--tzw&Ki8i$-*<D-femm.-rz> 

3) mttsi, *>3v*tt. mmz&cxmzkmmmtt 

4) «WffitU<Ht|ft»JE*±« , -C. {K£8E**C&A# 
©ftftfcftft4^»4«ft*ii#rt-3. 

5) £4ft©*tg£»L<fi±$-fr.5;*ri!fc£0igiL-C, 

[0 0 14] 

«B>6 WIE*«etfflg?^*« ftttm* t WIS 

tteacttt p r±ffiE£ffi<z>&£i«K:&jff*B i #««-e*> 

[0 0 15] 

•UHftKLfclB*, #*H#H\ 5ng~60ng£g 

[oo i6] »j, mtt.<om%s<D.hz>m&f$.ft*$A, 

[0 0 17] *j«ttttatl*Srm^lHlK{CT:7'n ^ 

[0018] sclera, *©8taj«m«tt-aetnj5*co 

**S*efcffii*l«] (QtU]*?*>BIbi*N) SrRj&trt, 

#ft(65ng (0. 000005W^BPyl<;H ~ 
6 0ng (0. 0000 60T^^n!)5-W £-C$J 
OTIE-e&S,, (Sot, 0. 1 5 V V v h/WS*©»« 
e^tt.W<^!)7liJ*5U ^©1/1 0 0 0© 

<DX'hZ>„ -Ot.<0s 20 ng (20X10 M) g) £ — 
®wn±ffiS£i§j£Lfc4§-a\ 6 0#©Bfcffl/X/i'£J§V'> 
t, o. i T-f ? n y jjr hA«a*ltRjeL J: } tt 

ttff, iKl 8 3[H]©i£ffi£fT5!Kg2 s fc9, *©Sbf£fi;© 
5%©iSi££ LTt>, 0. 005W?oJy 



iLA40#*VW*>5. 6 0#©/XA- 

^*^5tL.Tt, eo^oy^vefctwi, Muffle 
^a^iffi-efeSo -Bwetai^Wi^ ffi5o^j?v& 
S£-c-fc3©r\ l^iejroffilii-efcffi^o. 5g>a*-e 

[ooi9] r ©J: 5 fcJH0afca«M!*tfv 

[ 0 0 2 0 ] H 1 fc, «H©^fca»*SJHK*W6 
M»l»t. Hi (a) ttSBro^MSia-e* 
9, 01 (b) tt*©aaHT*>S. H2fctO»^ 

[ o o 2 i ] 0 1 K*i- J: 5 XttetttflM* l 

[0022] KtttttUMttt* stttngizKtt&ftgHft 

iKft eta p *» 6 qfcffl s *r jws«j«« 5 a^* 

K3B:yX/i/*»feetau A#©#j§5^fcfl-#-f a. 

Jff©flUBK£&A Lt> 4iWi»^tS8L, *©J3»> 

MMttllttrgft U A#©*a->ilt»» 

■5. &Jt»#©ft»tt«n8#fcft4 93l&ft©aW»tf 

m<Dh%gf»z&&it-r \mmmz&n% t < »a* 

£*b 5 r t <>«&*/£© 1 ot-*>5„ 
[0 0 2 3] |g«3ttti:ffl/X^2a»&ttffi$*Lfc#7£ 

[0024] m i ic^i. 5 -y y? v = v hatmffi 

m©/X/W2©ffln£#ifftfc£©&ftK^»$ U^«it 
ft 7 «rfflV>T&/» 5 i. <0 m 3 ~ 6 mmiI»A>ti 5 I- 

[0 0 2 5] $ 1 Mm 1 0 mm» 

T-CifSiS'fe^ifvn OfflmSSffct), 

[0 0 2 6] 3IM©*:fc, ®Sl5©jgWctJ;5!iSl 0m 

or, use* 6 ©At St>*v>-ffv^2 osr^-ty^- 

[0 0 2 7] r©J;5*^^Sv'^7 1 A9^|l2}^ 
-f^n y * HfcStf ^T»fls* *iiti, A#«XKOft 
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[0 0 2 8] ^©■bftsS'.xfAtt, H2«rfflV»TR9H- 

n ^7 AfEli^ ^ V U 6 0 i •? ^O^o i/y A{d^v> 
[0 0 2 9] rcD^a^T^ft^lCifOj; $ > 

[0030] a£tiiztiz>m6i3\t.mm*y? e x 
t> m®su -f 3 1 \,xm&L\mi- 4 ic«*& $ n 

5, «^3(^ «&i±ffl$4K£<m'>lg«3 0 0i: 
LT£P B 1£j!«j$LTAft5©&Jf 5 5-^JiiU 

&jt5 s^m^^xms&mms 6^mmi-z. zox? 
k Lxmm 3 tr&'mm t * t» , jc«wkc*t?a# 

5^S#$^ fti&ttl£fct$l&5 6^A#rt&©^i»Jil 
[0 0 3 1 ] H3»i, 4 £ft*L £*§•£© 

[00 3 2] ^BtW^^- 4 *©!!£& 3 te&mWig. 4 4 

Lxmsmm4 3i^a^hs„ r©rasijj£^4 

3rt©^«3 OI4^y*qtffiggS]i^4 2l^<t <3fl0f« 
»U HfSetttlTL 2J;9fS)K300t 5 5 |C 

iJii^t^ts. etdi^4 t&jt 5 5 tttmmmm 

oTV^yt*^ ^y^-^iy hStttl?L2 £&j$5 5 f4 

i:g;«-f3r,b#«i<, afp^^tu, 

[00 33] flfJiE^g^T A 9 £ Aft 5 t£, -^/w h "C 

ft#^-r-y^9 1 zomc-tzb, ntmmr^u 

®WM8lc3:*) s WLfetSft,tL7 f, u>fyMa&lX^ etffl 
mm 1 4 *) &£ £ * Jx* *©2lf£ 3 #&jf±fc S# * ft 
5. A#TO&Jf 514, £©IS*3*fti|!lU 

©*©**©S*#*TLfcfe, attti8S#lttiW£# 
jhU &©ttffl©*>f 5 v^*-ef*«L-ote< ri-e- 

[0034] mmm- d m i Lfcs««\ 

HiR3fi, mm% (80 ©-fvK^^S/VE^ 
©«JSHI**fc3i^wT^3-/HJ:J:t)KI»r, 20t 
>^#-T L"Oflv*fc. ;L©gjg£]g?©gB 

fcftfc. «!-£©*-f 5V^I4, 3#MIC0. 03mli 



[0 0 3 5] (ldkffl-2) ±ie©3i$!£, KB 

^T2 0*^#-f^£ilTt»», Tk&coamttO&Sif 
KWM!il:JBv^t>6ofc. *©&*, 3 B*"Ctt, gfi 

[00 3 6] (3OS0J- 3 ) ^JS©ir<Pfc:#3S««:»B 

[oo37]»iu, &j»ic*ffi^*flfeu*v^aa 

©#*fc**fc***ttffl**»**S*Ufc. r©^ 

9, <WW©**©+-CH«*.-CV\fc. J(F*?-ttffl*tt, 
»»3»****ffli-*5'*>f^^****L-CiS9, -ft 

[0 0 3 8] 3^Mfc-|g|, 0. 0 2m 1 Sr^WWf 

O^MEK»«Lfc»*, r©^©5§Wl4ffe©^i*) 
tUS^lciiflL, l^^-CI4te©^il^^©A#$* 

[0 0 3 9] ncjA^«>±BIHK». «^#<o 

<Z>gE#tc 1 jliaS^ Lfc k Z 
5, R*tWw9©8fc#«i*^e>ixfc. 

[oo4o] mm® - 4 ) sfrfa^^?tw«« &»© 

y K«**javvr*j*Lfc. Cco-yKtt, 2 0<@f o 

©/ x/was 3 o©a«(D-r Srstdj-ct 5 «t 5 tc^fij 
Si^Tv^5t>©T-^b.•5„ r © 3 o©®^* 3 as©*se 

[0 04 1] lo©Hifcttli&fE©-f vK^^i'BB'g'© 
2og©^jg(4HfflE*^©*7 s ^->V 

©Bfasffiis*^^ 3ogcD^tt®ms^ m ©t 

[0 0 4 2] rjxfe©3o©JRttSrlWlBI5«^^6fc 

#©SJS©SSPIC^« t N PHRlc 1 iiH©|itStSrff o 
fc. 7"n^7A|4, 35>B#t^ 0. 03mlSr-fVK 

p< ^ rut? ymmwi* ^>m<om 

[0 0 4 3] *fc, Xftitttiin^KSAJtlcKttL-Cv^ 
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5#£tt, *©»£©&*£ B©ftv*;tf"l?4 

t>» #— t?©»i:tt'>4^©T-®«V>4<< 
ic, A#©#~»SK42£*t5. 

[0 0 4 4] #— ttRfcJ&tT* >R»JRttftiFft 

[004 5] (HJS0I-5) = hn^y-fey >-|4, 
Tttfl!$iv-£fcU &n&#©£#J©^T*rfJIK£tv&;i! 

[0 0 4 6] ^hn^y-ty #3§§>3©l&&5ttti« 
ofc, = h n if y -fe y ^»i7KI-l4^T*S>5*5, ifvW 

•fe y ^Sr'f y T'n tvwr/w^ -/nc i o w t %mM£it 

fciffclctl : = hd^y-fey >"5wt%© 

Jj£f£3 <!: Lfc. HS&tt, *V' l fc'>'*£,©J&-4Jgjfci4 

fc^Lfc, £©3$fc3£r^£fc-C«fi:fc:3|gjfc*V* 6 
fcAft, ift£Ji?£nfcffl$S« 1 ICT, atffl, SMffiJg© 

5 d^frofc, ffri2© 1 0 %©= h n if y -fe y v 
& *J±tf. jKK©ft#*»BS*tfc 0 ±fB©iK£. A 

©- h n y -tr y v©&-£3£$:£ -f 5 r t tt&&\zqm 
[004 7] £l±(Di. o ic, *^^©etfflt8«lc^ffl £ 

[0 0 4 8] 

[»W©3»*] *«flicj:iuf» ftjtfttta!©*!**^ 

« c t &is\ztimt:&i*-r zm&*?mt&&mm& 



[0 0 4 9] yvify&M'mzXZ&S-bi-ZZ. 

£fc£i£fcy-fsri as-Brut #5. Sfc, fire»J>©* 

[00 50] /JxfiH: UT»a©Av^S4«# 

[005 l]4fc, «»©H^%lg^-r5«^i:t5r 

[ 0 0 5 2 ] * fc, H«©S#©ft/h*tiSr 5 ~ 6 0 n 

$-ar5ri^Brtgt45. 
[Hffi©fB*4RW] 

[HI] *«nic:^^-M©Xffitt4StB©«ERM4« 

[0 2] ^W^ny?«SiT'3i)5. 
[B3] *ffiS4-SB^©»f®TOl|-C?fc5 0 
[04] fE^ff©«(l«KnH-C*><&. 
[»*©»«] 
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i#ifffli5fc<Di6ia] 

t, • 

X., 

[»**2l B&E»Stttigi5i4, ttBJNft*tfctti1-S 
{0 0 0 1 1 

[0 0 0 2] S&lc, »L<|4, tHl®©«8S§£/H^T 

[0003] *fefc»u<»4, meuMrtwutf, 
i-3t>©-efc3. 

[0004] BaKffltf *»9 -eft< , XSbrit^trlt 
[0 0 0 5] 

[$*©&«] &«&A©&lffKtt3!X^4^tt:, 
©©-£«#, 0*B#fF^^2 5 3 3 3 3 9 

[0 0 0 6] £©tt-£#ifc-cttii::2o 
[0007] *-©sg-©fsaja£tt, aftggfc Lxmism 



[0 0 0 8] JJMW*SWtffc»*Ht, RWftf** 

fio, 3t®(;:fc3mfflft^|;:£T-&#LT^3fc©l;:, 
»*1-*l*fcajtlc*tftrt5fc»-CJbS. IB 

[ooo9]l2 ©±ftF<ajl£ii, b&3£ LfcBfc&ffS©* 
■rzkxhz. 

[ooio] z.<D£oftmm&z-nmmLtzb<z>i\ 

#H¥9-2 6 2 2 8 5-§-&$ftfcSB*c$ix-CV^ 0 
fti?l£.fc!9i8-£-f3£:^5t>©-efc3o r.©»£H:&Jt 

yt®Lm<D%mttt>> o -eft < , STa^^ff^aMft if -e 

ig-efcsrtttgiju-ejfcs. 
[ooii] La»Lft#?>, r ©Affile t/Sft-f^tRa 

1-5>r£4rESJtT'tftV^©T-fo5„ £ SUfrt^S: 

5fc*»fc9, ft&flt?*) 3. *©Ssi3li, 

©*fe^jKv7 p ^m«r^^^^-^^-=-5' Hois 

ftSSrO. 0 0 lml (l^^o9yh^)8«Ott 
*glTlcffl*3©-Cfetx«, *oJHK*Xt>±lf&*t. 
El 4 f© 6 te*f ^^©ffi^ft f\c i. 

*>. ®mme>*miki>*;mx'hz>. u*>Lft*s&, str 

[0 0 1 2] tfco-C. «*©BH^tt, *«E^**&BE 
&ig<^!3£-e#ftv^©-C, B«5SJt^©**a**>, ffi 

jHftif-e©ift#u^-e#ftv''wi-c*>»)x ^kt;:^ a 
^B©/hS{k^+^(-fi : x.ft v> £ <^ 5 ra^^-efe 3. . 

[0 0 13] 

[36iji#«?fcL«fc5 t-rsiis] *%w<o$mft, urn 
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1) aOSAfroAJtfcttjx-ffc, 5 

2) afB&es#-r8«#tts**o-£fctimTs 
«Efc**-c»*i-*s»*it«t-*. 

4) «8EfcL<f±«&l££±.;F-C, IfttMB^nKAfl: 

5) »4*©flt***L<ft±i**3#8.fc*3lL-C* 
3jS&©3i3»f£#©«*£i«», 

[0 0 14] 

*«W> b 8WBII8«a: frfftlSi- 5 ffe&SB fc mfte 

m»^8lSiS»e>©||USe<DqtWSr«!l#1-5#S4 fciix, 

10 0 15] 

Lfc*§;£, 5ng~60ng?rt 
£j&2 0mmS*^oIfl^*)£-efc5*ffitt:ffl««Sr 
[0 0 16] o**), l!&IE©«$©fc3M£tt$#&£A/ 

[oo i 7] *fc, m«iiflj««*«^iai8fc-r^n^ 
*ttr*TS#»rfB-c**. sen:. 3d»etWfcJ:*)i(fel& 

[ooi8] $ <b\ciz, ^oetffl*»Att-B.8tfcU5i:© 
At^^ntWBfra (ittt]*?0nMffll]) SrR^rii 
fi» $£!:©$ 5 %jju*j-e&5,, ua»t>, — mcoptfflfl 

asft{65ng (0. 0 0 0 0 0 5-7W^n y y h/W) ~ 
6 0ng (0. 0000 60^^D!)yh;U) $T*fM 
ffll^Ttlr&S. 8ct, 0. 1 5 y V y h/V&&<OMl& 

t±^b tit^r< t yrmjfeau ^©1/10 0 0© 

©-C&3, o£U x 2 0ng (20X10 H) g) fc- 
lEj©etfctli:£R3eLfc#-g\ 6 0#©Ptfctj/X/w£/Bv> 
0. *n y y h/w©Jg#4SrK£LJ;5 b-T 

ftfi, ^8 3Ialwetffl*tT5i^S^*)9, ^©ibffri:© 
5%©PHt Urt>. 0. 0 0 y 5/ h/KDlS 



*ft^H©ESi#f6MttJ3lE5©-i?, ^Oflf i/^tj? 
feKK<45 0 -*cD/X/VT*S-^-f^li. A>4 9«fflB 
*s*^5tL-Ct, 6 0#©/X/v-efctUi, 4SR?rH.;: 

gg-e&S©-?, i35TiloKlln?'t)fi|jj>o. 5#mS"C 

[0 0 19] r© < fc5^c^^Sl!tW»«S^ffiV^5it■C, 

[0020] mi k, *isno-Mic4^siitt«:4tt 

■©U&fcSSB&SSrjjH-. 01 (a) ttSS^^fill-efe 

•9, hi (b) i*z<omumxhz 0 H2in*©»fis5' 

a ^ HI Sr^-f. 

[0021] ini t^-r £ 5 ic, mm^mmm 1 rifts. 

©6kffl / X/w 2 ^ e> , i£$ 3 Sr^ffTlcftfift i^/i^f? 
LTfi, V^^S-f V^ay h^y >fi\cm^bti5 
[0022] ^ffifftwm«iix ettHa^ictettfen^ 

ttstt/X/i^fcisfcau A^©^jS5^i^#i-5o 

5. &jb&#©#».4&p&4- £#1*9 lift ©###» 

^ffl©*SffFKS*S*-li:-f i-iS^(-ASB^ : L< fiA# 
[0 0 2 3] ^3f4Ptffi/X/P2^f ) etffi$tbfc^fc* 

ft, iWI?y^6^6«S^t*5. 
[ o o 2 4 ] m i f^-fi ? k, t* s>» y vakmrn 

m 1 © / X;W 2 ©ffl P Sr*»* if©&Jgic^ $ Li/ ^#3t 
ft 7 £ffl^T&JSI 5 i 5 3 ~ 6 mmUAm^-Ti. b K 

fr ut*jw-«, sjs 5 &mzim-vmtix^zt>\i}T*ti 

[0 0 2 5] $ f>»C, DHKttttiW* 1 ttttft 1 0 mm£l 
TT•i^$ ! v3^i:V^-lf^^l OmmSSffcO, -titcH^ 
IW5ttTllHK^^3 \ X-mk*>9f> bt&teH^ 
/hSottffilMMMff 8 5:fflv>Hii > /J^©«|^lc{lfiJ/ < c 

[0 0 2 6] «jS©Sfc, J|&a©ffi^|ttJ:S^l 0m 
1 t*>ttli, -B©^ffl*l4«JStH^5f4Trfoi9, ft 
oT\ 6 ©At $t>-g:v^-l?v>2 OSt^-t^f- 

[0 0 2 7] i©i 5^ffi=SE->^7 i A9^|l2{i:* 
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[0 0 2 8] -eolb^^rAti, ll2S:fflv^TlftP^1- 
ftl4\ *1\ «ffl#tt«^B«rW*H"5fc*)fc9iB»^-r 
1 Srtbf^ONfc-f 5. rftt£i>3, «;*j{ft*&SB8 

ffiSiJ«i««8lcgBS$ti-C^5«»»J«6 1 tmfty 
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Date of Application: December 24, 1998 

Title of the Invention: Cutaneous Absorbing Drug Solution Dosing 
Apparatus 

Inventors: Masataka SAKAEDA m 
Osamu SHIKAME H 

Applicant: CANON INC ^ 

> 

Embodiment g 
To solve the problems mentioned above, the present ^ 
inventors have exerted much effort and found a method of Q 
cutaneously administering a drug solution that can guarantee 
precision up to a minimum weighing unit of 5 ng to 60 ng and that is 
capable of spraying the drug solution for about 20 mm into the space 
by using a spout mechanism for the drug solution. 

More specifically, it is possible to administer a drug solution 
without directly contacting the skin by spraying the drug solution 
containing pharmacological ingredients via a drug solution spout 
mechanism. 

By controlling the drug solution spout mechanism with 
programmed electronic circuit, the drug solution may be administered 
in a continuous or intermittent manner and at varying doses. By 
causing the drug solution to spout, the supply pressure of the drug 
solution can be easily raised to a leVel that allows the solution to be 
sprayed into the air. 

Further, precision in the amount of discharge will fall within 
approximately 5% of the prescribed amount once the size of the 
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spout mouth, duration of spouting (drive time of the spout element) 

are determine. The amount of discharge per one spouting can be 

controlled to a minimum of 5 ng (0.000005 micro-liters) to 60 ng 

(0.000060 micro-liters). Precision to the level of 0.1 milliliter is 

therefore very easily achieved, and: precision of its 1/1000, i.e. 0.1 

micro-liter can be easily achieved. In other words, suppose given 

the discharge amount per one spouting of 20 ng (20 x 10(9) g), it is 

necessary to repeat spouting operation for about 83 times using 60 

spout nozzles in order to administer a dose of 0.1 micro-liter. 

Suppose the error is 5 % of the operational amount, there could only 

be an error of 0.005 micro-liters. Still furthermore, since each of the 

60 spout nozzles can be controlled independently, precision in the qj 

amount of weighing becomes still higher. If there is only one nozzle, {JJ 

it will take a considerable amount of time to administer the drug; 

however, the duration can be greatly reduced when 60 nozzles are < 

used. As the duration of discharge per one spouting is about 50 F= 

micro-seconds, it will take only 0.5 seconds even if it is necessary to co 

drive the spout nozzles for 1 0000 times. m 

Thus, the problems entailing administration of drug solutions O 
in the prior art can be very well solved by using the drug solution — 
spouting mechanism. 

Fig. 1 is a schematic diagram to show the construction of the 
drug solution dosing apparatus according to one embodiment of the 
present invention. Fig. 1 (a) shows the appearance of the apparatus, 
and Fig. 1(b) its perspective view. Fig. 2 is a block diagram to show 
its operation. 

As shown in Fig. 1, the drug solution spouting mechanism 1 is 
capable of weighing, spouting and administering the drug solution 3 
at a level of extremely small amount through plural spout nozzles 2. 

2 . 
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As the drug solution spouting mechanism, it is preferable to use a 1 

liquid spouting mechanism used in so-called ink^jet printers. j 

The drug solution sjpout mechanism has thermal 

energy generating element that is provided at every spout mouth and 

that causes thermal changes in ! the drug solution to thereby 

discharge the drug solution via the 5 spout mouth in spray droplets 

based on said thermal changes. By driving said element 4, the drug 

solution 3 is discharged from the nozzles and adheres on the human 

skin 5. The pharmacological ingredients permeate into the 

capillaries via the perspiratory glands on the dermal surface and the 

dermal cellular membranes of the human body, as well as to the 

surrounding cells, from where they farther permeate and diffuse into 

various parts of the human body via the capillaries, veins and arteries. FFI 

CO 

Unlike oral administration, coetanepus administration of drugs is H 
advantageous in that, for one, the drug directly reaches to the ^ 
diseased sites or the body without entering the liver that has ^ 
detoxication and degradation actions. g 

The drug solution 3 is supplied from the drug solution J^j 
reservoir tank 6 in an amount equivalent to the amount that has been q 
discharged from the spout nozzles Z Q 

As shown in Fig. 1, by inserting a structure 3 made of a 
material such as cotton that feels comfortable on the skin so that the 
outlet of the nozzles 2 in the ink jet spouting mechanism 1 would be 
raised from the skin 5 for about 3 to 6 mm, and further by 
programming the system for intermittent administration, the skin 5 will 
not be exposed to the drug solution at all times, and the patient will 
suffer no discomforting sensation, irritation or itching. 

The drug solution spouting mechanism 1 measures 10 mm or 
less both in vertical and longitudinal dimensions, and 10 mm at the 

'.r 

J 

It 
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most in height. The drug solution pjbe 31 connects the drug solution 
tank 6 to the spouting mechanism [for supply of the drug solution. 
Use of a compact spouting control mechanism 8 will complete a 
compact portable drug solution dosirjg apparatus. 

The amount of drug solution ,j which may of course depend on 
the symptoms, would be 10 milliliteis to suffice a dose for one day. 
Thus, the drug solution tank 6 may lie 20 cubic centimeters or less in 
size. || 

The portable apparatus 9 1 of the above construction is 
operated based on the block diagim shown in Fig. 2, to thereby 
establish an excellent coetaneous administration of drug solutions. 

Referring to Fig. 2, the operkion will be explained. Prior to 
use, a user switches the activating switch 91 ON, whereby the power 
supply unit 81 supplies power to trie drug solution spouting control 
mechanism 8. The operation contbl unit 61 arranged on the drug 
solution spouting control mechanism 8 starts operating under a 
predetermined program in the operational program memory unit 60. 

This program controls which of the drug solution spouting 
elements 42 at different positions to 
signals are transmitted to the drug 
signal line 41 from the spouting contjol mechanism 8. 

The drug solution 3 to be discharged is supplied from the drug 
solution tank 6 to the drug solution spout element 4 via the drug 
solution pipe 31. The drug solutio| is sprayed into the air from the 
drug solution spout unit 4 in the fomf of minute droplets 300, to reach 
the skin 55 of the human body 5. file drug solution farther reaches 
the cellular tissue 56 via the skin 55) In this way, the drug solution 3 
in ultra-fine droplets will be administered to the human body 5 at an 
extremely small amount, to eventually reach the cells 56 and the 



be operated at what timing, its 
solution spout element 4 via the 
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capillaries inside the human body. 

Fig. 3 is an enlarged schema! ic view to show the drug solution 
spout element 4 in section. 

The drug solution 3 inside thfe drug solution spouting element 
4 is introduced into separate soktion compartments 43 via the 
common solution chamber 44. Th<i drug solution 30 inside each of 
these separate solution compartments 43 is heated and foamed by 
the ink spout drive element 42, to! be sprayed onto the skin 55 in 
droplets 300. Because the protective structure 7 separates and 
prevents the spout element 4 from d rectly contacting the skin 55, the 
skin will not suffer discomforting sensation, irritation or itching that 
results from direct contact of the skiii 55 with the inkjet spout mouths 
2. 

The apparatus 9 is fixed on tljie human body 5 with a belt, and 
the activating switch 91 is turned on; The spouting operation control 
mechanism 8 causes the spouting mechanism 1 to administer a 
required amount of the drug solutioh to the skin in accordance with 
the predetermined program. The si tin 5 absorbs the drug solution 3, 
and the drug solution reaches the diseased site to exhibit its 
pharmacological efficacy and to alleviate the symptoms. Upon 
completion of administration of the d tig solution in a given prescribed 
amount, the spouting mechanism 1 stops operating and stands by for 
the next spouting timing. A sequerjce of operations is established in 
this way. 
(Embodiment 1) 

The apparatus shown in Fi|.1 was fabricated using the tip 
portion of the inkjet spouting mechanism of the inkjet cartridge BC-02 
by Canon Inc. The apparatus thus; fabricated was operated using a 
button battery as the power source! The drug solution 3 used is a 
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sedative (by Kowa Co., Ltd.) containing indomethacin and diluted 
with water and ethyl alcohol to a v scosity of about 20 centipoises. 
Use of two units of the apparatus on the right and the left sides of the 
waist proved effective in alleviating the lower back pain. The drug 
was administered intermittently at 2 dose of 0.03 milliliters in every 
three minutes. 
(Embodiment 2) 

As the drug solution, "Dams in", a therapeutic agent for foot 
ringworm by Takeda Pharmaceutics I was diluted with pure water to 
20 centipoises or less was used or! trial: basis by subjects with foot 
ringworm. After three days, areas where the drug solution was 
administered were confirmed to shro v symptomatic improvement, 
(Embodiment 3) 

The apparatus was firmly att ached on the back of a piglet so 
that it would not come off even if the piglet wriggled and floundered. 

As the drug solution, a very win aqueous solution of capsicum 
extract was used so that it would no} cause inflammation on the skin. 
The subject piglet had shown retarded idevelopment as compared 
with other piglets, was somewhat smaller in physique and had been 
shivering from cold in the pigsty during winter. The capsicum extract 
contains pyrogenic capsaicin. Artr ough it would cause fever and 
irritation when administered on the skin; both the South and North 
Korean people place red peppeiis inside their shoes to warm 
themselves by the pyrogenic effect f om direct contact of the foot skin 
with the capsaicin of the red peppers . 

A dose of 0.02 milliliters in € very three minutes administered 
on the back skin of the piglet stopp 3d the piglet from shivering, and 
invigorated it. The apparatus was mounted on the piglet for one 



month. The piglet showed a bette 



development than other piglets 
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and after one month it grew to be the same size as others 



A drug solution having the 
administered on the sites of lower ar 
for one week, to obtain improvement 
(Embodiment 4) 

The head mechanism of a cartridge 



plural liquid compartments was used to fabricate the drug solution 



the above-described sedative 



spouting mechanism. The head is 
kinds of ink is discharged from 
compartments are connected to the 
kinds of drug solution. 

One of the drug solutions 
containing indomethacin; the seccjid the said solution containing 
pyrogenic/diaphroetic red pepper c ipsaicin; and the third, aqueous 
solution of "Alinamin" tablets by Taieda Pharmaceutical, which was 
obtained by pulverizing the tablets in ethyl alcohol, substantially 
evaporating the alcohol content, anp then dissolving the remnant in 
pure water. 

These three drug solutions \j/ere charged separately into the 
compartments in the drug solution ank 6. The inkjet drug solution 
dosing mechanism charged with tfr i drug solutions was attached to 
the lower back of the subjects with sack pain for one week. It was 
so programmed that a dose of 0.0! t milliliters each of indomethacin 
solution, "Alinamin" extract, and ca >saicin was administered in turn 
and in this order every three minute s. At the same time, these drug 
solutions were experimentally admi nistered on the skin. However, 
as the subjects complained of discomforting sensation, the drug 
solutions were thereafter administe red separately. The test result 
indicated that a considerable improv sment was obtained in alleviating 



@011 



same ingredient as above was 
d shoulder back pain of subjects 
of the symptoms. 



BC-05 by Canon having 



divided so that each of the three 
20 nozzles. Its three liquid 
nk tank containing three different 
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the back pain. 

The drug solution spout mbjjth iri this embodiment is not in 
direct contact with the skin. Should the Subjects feel the chill at that 
area, coarse gauze or the like may b 3 applied on the skin. This may 
increase the chance for the drug solutio^i to directly reach the skin. 
Even if the solution seeped into the gauze, the amount of adsorption 
would be negligible because the amount of fiber in the gauze is small, 
and the solution would be absorbed 

It is also possible, if necessa ry depending on the situation, to 
use coarse fiber of polyester or >olypropylene having a smaller 
adsorption property in place of gaiize. This way, indirect 
administration becomes possible, 
(Embodiment5) 

Nitroglycerine has: vascodile tory jaction and is used as its 
curative medicine. Normally, it is s rid oh the market as oral tablets. 
In recent years, adhesive skin pate ies impregnated with the agent 
are also used in the treatment as eo< tfanepus administration. 

Tests were conducted to stu ly: whether nitroglycerine can be 
sprayed with the drug solution spouting mechanism 1 of the present 
invention. Although nitroglycerine < loesijnot dissolve in water, it can 
be dissolved in ethyl alcohol, isoprof yl alcohol, etc. 

An isopropyl alcohol sol jtion ; containing 10 wt% of 
nitroglycerine was prepared in a no l-exposure facility designated by 
the Japanese government The sc lutioh was then mixed with pure 
water dissolved with 1 % of magenfe i colorant at a mix ratio of 1 : 1 to 
obtain a 5 wt% nitroglycerine drug solution: 3. The solution was in 
uniform pale pink, indicating that r itrogjycerine was well dissolved 
and mixed. The drug solution 3 \ fas carefully introduced into the 
drug solution tank 6 using an injectic n syringe, and then tested to see 
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if the solution could be spouted and fpriayed jinto the air from the drug 
solution spout mechanism 1. |; ; it . wsb |cohfirmed that continuous 
spouting and spraying into trfe: i w of fie solution both went 
successfully without a hitch: Fof ce nfrrr^ation, the drug solution was 
applied on a piece of paper; to see \ Whether jor not the color magenta 
was observed. Excellent performa ice in spouting and spraying as 
well as firm adherence of the drbg 1 5oMfon jwas also confirmed with 



the solution in which the mix ratib a 
alcohol with pure water mixed with 



Administration on the human skin fe tlhetefore assumed to work out 
well. By using ethyl alcohol insteac of isbpropyl alcohol, the solution 
can be well administered on the hun art body. 

Thus, there is no limitation pc sed on the drugs to be used with 
the present invention spout mechani sm so long as they are soluble in 
solutions that can be used in the < pout i mechanism. Basically, 
solutions to be used are preferably s quedus^ 
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10 % nitroglycerine in isopropyl 
magenta was changed to 2 : 1. 
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